Down-regulation of BRCA1 and BRCA2 in human ovarian cancer cells exposed to adriamycin and ultraviolet radiation.
Germ-line mutations of the BRCA1 and BRCA2 genes predispose women to develop cancers of the breast and ovary, but the biologic functions of these genes remains unclear. We have investigated the responses of the BRCA1 and BRCA2 gene products to cytotoxic agents in 3 human ovarian cancer cell lines: SK-OV-3 (which contains a p53 deletion mutation), CAOV-3 (which over-expresses a mutant p53) and PA-1 (which expresses wild-type p53). In screening studies, we determined the effects of 7 different agents on BRCA1 and BRCA2 expression. We found that Adriamycin (ADR) and ultraviolet (UV)radiation significantly down-regulated BRCA1 and BRCA2 mRNA expression in SK-OV-3 cells. On the other hand, camptothecin, nitrogen mustard, taxol, vincristine and etoposide had no effect on BRCA1 or BRCA2 mRNA levels at doses that yielded degrees of cytotoxicity similar to or greater than ADR. The down-regulation of BRCA1 and BRCA2 mRNAs was dose and time dependent; significant down-regulation was first observed at 8-16 hr after exposure to ADR. BRCA1 protein levels were also down-regulated following treatment of SK-OV-3 cells with ADR. Similar results were observed in CAOV-3 and PA-1 cells treated with ADR, and this finding could not be directly attributed to ADR-induced changes in the cell cycle distribution. The ADR doses required for significant decreases of BRCA1 and BRCA2 were about 10-15, 5-10 and 2 microM, respectively, for SK-OV-3, CAOV-3 and PA-1; the IC50 doses for loss of cell viability (determined by Trypan blue dye exclusion) were 23, 14 and 0.4 microM, respectively. Thus, at equitoxic doses of ADR, PA-1 cells were more resistant to down-regulation of BRCA1 and BRCA2 than SK-OV-3 or CAOV-3. Our findings suggest that 1) BRCA1 and BRCA2 expression in human ovarian cancer cell lines is selectively down-regulated by 2 DNA-damaging agents (ADR and UV radiation); 2) these responses are not due to non-specific cytotoxicity; and 3) the BRCA1 and BRCA2 responses may be dependent, in part, on the p53 functional status of the cells. We speculate that the down-regulation of BRCA1 and BRCA2 may be part of a cellular survival response activated by certain forms of DNA damage.